A simple argument is advanced for how it happens that twodimensional electrodynamics is a theory of massive spinless bosons.
It is well-known that, once the computational dust has settled, two dimensional q;antum electrodynamics (TDED) collapses to a theory of a massive spinless non-interacting Bose field. Sophisticated arguments for why this occurs have been presented by Lowenstein and Swieca. ' The purpose of this note is to supply a simple way of seeing why it is so.
The first observation required is that, in the gauge AJ(x, t) = 0, the interaction reduces to a self-interaction of the charge density via the (two-dimensional)
Coulomb potential, 2 j"(x,t) Jdy lx-YI jO(y,t)
Next, as is known from work on the Thirrtig model, 3 the free Dirac theory in two dimensions may equivalently be discussed in terms of the associated vector current (2) and the symmetric, traceless, conserved tensor operator constructed from the current, TPV(x,t) = g (j'", j"l -gFvjhjh .
That is, H = J dx Too generates the free field equation of motion for $, given the anti-commutator { $ (x,, t) , z,6? (y, t)} = 6(x -y), and the definitions Eqs. 
where % is a canonical (pseudo) scalar field. Then TP ' is the canonical energy momentum tensor for thismassless fie1d.A consistent choice for an associated Lagrange density is do) = l/2 (ap T) (ap ii+ (7) C Note j P = 8 P@ is also a possible choice. However, current conservation demands @is a massless free field, but places no constraints on z. 3
The result essential to our argument is that, using Eqs. (4) and (6), one can
where e. is the free Dirac field in two dimensions. This amazing relation is expected to be true only in two dimensions, and is a result of the fact Eq. (4) reduces trilinears in 50 to a single $. Using this equation, in interaction represent&Ton Eq. (1) becomes
But this just describes a massive (pseudo) scalar field, of mass p 2 = e2/x and nothing else; this was the desired result.
Admittedly, we have seemed cavalier in obtaining this result, paying little attention to defining the various operators we have introduced with any rigour, and substituting free theory equations into the interacting theory. In fact, however, a rigorous momentum space analysis can be carried out. This analysis verifies the conclusions stated above. 
where the conserved charge Q = f dx j". This equation may be verified by explicit, though tedious calculation, using identities which follow from Eq. (4). 
All reference to the fermions has disappeared. This is a property of the solution independent of our choice of interval, and of boundary conditions in the interval. 12
As the size of the system L-a, E. diverges logarithmically. This is the only remnant of the infrared problem. This paper does not explicitly verify the statement referred to, but provides the methods with which it may be verified.
